The health conditions of freshwater mud eel, Monopterus cuchia of Ailee beel, Mymensingh district was investigated through clinical and histopathological observations from September 2005 to March 2006. Monthly sampling of water quality parameters like temperature, dissolved oxygen, pH and total hardness were carried out. Water temperature and total hardness were at reduced level for fish during the months of November to January in the beel. Clinically weak body, rough skin, deep ulcer and grey brownish colour of the body were noticed especially from November to January. Major pathology in the skin and muscle such as loss of epidermis and dermis, necrosis of myotoms, huge vacuum spaces, marked melanomacrophage and fungal granuloma were found in December and January. Marked melanomacrophages, severe haemorrhage, vaccums, hepatic necrosis, fat droplets were found in the liver. In kidney numerous haemorrhagic areas, necrosis, few fat droplets and many fungal granulomas were seen in December and January. Histopathologically, sampled fishes were found normal in September and October and reduced pathological signs were observed in February and March. Clinically and pathologically eels were found to be more affected in December and January. Reduced temperature and total hardness might have played role in the occurrence of clinical and pathological changes in fish during the period. The fishes were affected by EUS, with the evidence of development of fungal granuloma in skin, muscle and kidney.
Introduction
Among different species of eels available in Bangladesh, Monopterus cuchia is common freshwater species, which is known as mud eel. It belongs to the family synbranchidae of the order synbranchiformes. It commonly occurs in the freshwater of Bangladesh, Pakistan and throughout India (Jingran and Talwar, 1991) . They often spend their daytime hiding under stones and mud or having a burrowing habit (Nasar, 1997) . The gills of M. cuchia are reduced and the fish has a pair of air breathing organ in the form of a sac on two sides of the head. In Bangladesh, the tribal people and a few of other castes eat this fish. It is commercially important due to its high demand for export.
Freshwater eels generally available in open water resources such as rivers, haors, baors, beels, canals and floodplains with natural care. But comparatively shallow and small ponds, ditches, tanks or cisterns also can be used to culture freshwater eels which could thrive in various adverse conditions such as low oxygen levels, high temperature and shallow water.
It has been reported from the local fishermen that the population of these freshwater eels has been declining from the natural water bodies due to several reasons. The freshwater eels are recorded as rare species from floodplains and beels due to disease outbreak (Hossain and Mazid, 1995) . Thus diseases have become a major problem in fish production both in culture system and wild condition in Bangladesh (Rahman and Chowdhury, 1999) . Seasonal variation in water quality parameters such as total hardness, total alkalinity, pH, temperature, dissolved oxygen and ammonia play important role for the multiplication of pathogens thus causing diseases in fishes. Common diseases of freshwater fishes of Bangladesh are tail and fin rot, bacterial gill rot, dropsy, various types of fungal diseases, protozoan diseases, parasitic diseases, nutritional disease, and various tumors (Chowdhury, 1998) . In most cases, hemorrhages, septicemia, different kinds of lesions, gill damage etc. are the common pathologies of the affected fishes. Clinical and histopathological techniques are important procedures for disease diagnosis in fishes. Several histopathological studies have been done on major carps and freshwater small indigenous fishes though only a few works have been done on freshwater eels , Ahmed et at., 2004 . Considering the above, the present study was therefore undertaken to examine the health condition of mud eel through application of clinical and histopathological techniques.
Materials and Methods
The present study was conducted for a period of seven months from September 2004 to March 2005. In this investigation Ailee beel was selected which is located at Tarakanda of Phulpur Upazilla in Mymensingh district and about 12 km north of Bangladesh Agricultural University campus. The average water depth of beel was 3m during rainy season and in dry season it was 1.5 m. M. cuchia were collected from the nearest fish market of the beel and studied once in a month during experimental period. Water quality parameters like temperature, pH, dissolved oxygen and total hardness were measured at monthly intervals by using HACH's kit (Model FF-1A). Live fishes were collected and immediately carried to the Fish Disease Laboratory, Bangladesh Agricultural University, Mymensingh. The sampled fishes were observed clinically by naked eye and magnifying glass in the laboratory. Samples of fish organs, such as skin and muscle, liver and kidney were collected with the help of sharp scalpel and forceps and fixed in 10% buffered formalin for histopathological study. Then the samples were placed in an automatic tissue processor for dehydration, clearing and infiltration. The samples were then embedded at a thickness of 5 micrometers. The sections were then stained with haematoxylin and eosin stains. Then the sections were mounted with Canada balsam and covered by a cover slip. Then the slides were examined under a compound microscope (Olympus). Then photomicrographs from the stained sections were taken by using a photomicroscope (OLYMPUS, Model CHS, Japan). Pathological observation were made from the slides and photographs and compared among different months of the study period.
Results and Discussion
Water quality parameters are important considerations of health issues in fishes. All water quality parameters were within the ranges suitable for freshwater fishes, except temperature and hardness which were considerably low (18°C and 40 mg/L) in the months of December to January. Hossain and Paul (1993) were of the opinion that the outbreak of EUS was peak when water temperature was very low, which might be due to the fact that at low temperature fish immune system ceased to function normally. So, it could be assumed that low temperature might have played an important role in increased pathology of fish organs and hence diseases. According to Tangtrongpiros (1985) , a sudden drop of temperature in water was supposed to be an important predisposing cause of disease outbreak.
Fishes sampled in the months of September, October, February and March were found clinically normal. observed almost similar result in Puntius sophore, Mastacembelus pancalus and Nandus nandus from beel fisheries. However, in the month of November, weak body and grayish brown colour of the skin were observed. Rough skin, scale loss was found in October and November in various small species of open water bodies . Weak body, rough skin, deep ulcer and gray brownish colour of the body were observed in December and January. However, in the present experiment clinical signs were increased in November, December and January. Akter et.al. (2006) observed rough skin, weak body and gray brownish color of the body in C. punctatus, M. tengra and H. fossilis. The authors observed different clinical signs like weak body, scale loss, dermal lesion, loss of caudal fin in November to January. Similar signs have also been reported by Barua et al. (1989-91) . Ahmed and Haque (1999) mentioned that clinical signs like gray white necrotic areas were increased in December, January and February in various carp species of Bangladesh. observed rough skin, scale loss in N. nandus in October and November.
In skin and muscle of M cuchia, epidermis and dermis were partly lost and some vacuums were seen in dermis and myotomes were arranged normally in November (Table 1) . In December and January, dermis and muscles were severely necrotic which created huge vacuums. However, marked fungal granuloma, fungal hyphae and melanomacrophage were seen during these periods (Table 1 and Fig. 3) . Ahmed et al. (2007) observed total loss of epidermis and dermis, many fungal granuloma, fungal hyphae, wide empty spaces, with necrotic muscles in Thai A. testudineus, in December and January from two different farms. observed that total loss of epidermis and dermis, severe necrosis, melanomacrophages and vacuums in skin and muscle of Puntius sophore during December to January. Gosh (2006) also mentioned that in silver carp and Thai sharputi, epidermis and dermis were lost with marked haemorrhage and necrosis in December and January and pathology of skin and muscle were reduced in February. Moniruzzaman (2000) also found almost similar results in skin and muscle of major carps in winter season. Akter et al. (2006) reported that loss of epidermis and dermis, necrotic muscle cells and haemorrhage were found in EUS affected C. punctatus, M. tengara and H. fossilis during the cold months (December and January) in Bangladesh.
In liver, huge melanomacrophage, mild haemorrhage and empty spaces were observed in November (Table 1) . During the months of December and January, hepatocytes were necrotic having vacuums, haemorrhages and fat droplets (Table 1 and Fig. 4) . Scott (1977) observed hypertrophy, hyperplasia, haemorrhages, necrosis in the gill, liver, spleen and kidney. Akter et al. (2006) also observed vacuoles, hepatic necrosis, fungal granuloma and pyknotic cells in liver of Channa punctatus, Heteropneustes fossilis and Mystus tengara. Internal organ like liver had highly necrotic hepatocytes, pyknotic cells, inflammatory cell during the months of December and January . In case of kidney haemorrhage, few fat droplets, vaccums and fungal granuloma were seen in the month of November (Table 1 and Fig. 5 ). However, in December and January, marked haemorrhages and necrosis, few fat droplets, many fungal granuloma and vacuums were seen (Table 1 and Fig. 6 ). Occurrence of fungal granuloma in the organs indicates that fish were affected by EUS. Noga and Dykstra (1986) were of the opinion that marked granulomatus, inflammatory response were shown by fish infected with Aphanomyces sp. Hatai et al. (I994) also reported that fungal hyphae and many granulomas in the internal organs and musculature of EUS affected Colisa lalia in Japan. From the results it could be mentioned that M. cuchia was severely affected by disease like EUS and severe hemorrhages occurred during colder months. Among all the investigated organs, kidney and muscle were more affected compared to skin and liver. In contrary Ahmed et al. (2004) reported that external organs like skin and gill were more affected than internal organs such muscle, liver and kidneys of Channa punctatus and Nandus nandus. But in the present study skin and gill were less affected than liver and kidney which might be due to tough skin of these species.
From the clinical and histopathological point of view, most of the fishes of the beel were largely affected during the months of December and January. These results agreed with other similar works of Barua (1994) and Chinabut (1994) . Low or rapidly changing water temperature, rapid or prolonged depression of p H , low alkalinity and low dissolved oxygen were seasonal aggregations of fish diseases (Lilley et al. 1992) . Results of the present study indicated that, apparently normal appearance was observed in September, October, February and March. Reduced level of pathological changes was found during November and severe pathological changes were recorded during December and January. So it could be mentioned that, prevalence of pathologies in freshwater fishes of Bangladesh might be related to seasonal variations of environmental factors especially to the lowering of water temperature. Johurul (2004) also made similar opinion that clinically fishes were susceptible to disease during the winter months of the year and also reported that internally kidney, liver and spleen were swollen and enlarged during the colder season. The observed diseases of the investigated fish species of Ailee beel as EUS and some pathologies such as necrosis, haemorrhages and vacuoles were prevalent. Ahmed et al. (2000 also reported that more pathological symptoms were seen towards the months of December and January, when compared with other months. The observed diseases of catfish were dactylogyrosis, gyrodactylosis, branchiomycosis, EUS and slimy diseases. The Ailee beel joined with many agricultural lands and in dry season its water depth was very low. As a result fishes could be stressed by different pesticides and insecticides deriving from agricultural lands. Moreover reduced water depth, temperature and hardness might be the reasons for increased infection of fishes during December and January.
In the present investigation, most of the examined eels of Ailee beel were normal and healthy from external observations. But under histopathological observations it was observed that a great percentage of fish were affected by various pathogens especially fungus. However, occurrence of disease like EUS in freshwater eels of Bangladesh could be one of the reasons for reduction of the species from natural water bodies. Thus it is necessary to take more precautionary measures to prevent and control diseases in eels to save the species. Introduction of pathogens and infected fish to the water bodies form other sources should be prevented as far as possible. Insecticides and pesticide for agriculture should not use indiscriminately which easily drains towards open water bodies and are harmful for beel fisheries. Steps should be taken to prevent the occurrence of pollution and habitats destruction of fishes especially eels. Natural feeding and breeding habitats and migration route of all fish species of open water body like beel should be protected and ensured in order to make the valuable investigated species available. However, till now very few steps have been taken to prevent and control of diseases of open water fishes. In such situation there is a need to formulate a sound management technique for open water habitat.
